By F. PARKES WEBER, M.D. THE patient, E. B., aged 18, a German watchmaker in London, was admitted under mny care at the German Hospital on March 3, 1913, suffering from stomatitis. He had enjoyed good health up to the commencement of his present illness. Five weeks before admission he had had a " cold " and cough, but did not feel ill with it. On February 24, however (seven days before admission), he suddenly began to feel ill with a sensation of "heaviness" in the head and " swelling" in the mouth. I have been told by someone who knew him that up to this time he did not look at all pale, but, on the contrary, had a "good, healthy complexion." A doctor who saw him four days before admission found that he had fever, and ordered a medicine and a mouth-wash. The patient had of his own accord already taken some aspirin tablets. The mouth condition seemed to have caused little pain, though he did not take hard food or anything likely to excite pain in the mouth.
Condition in the hospital: The patient was a well-developed but pasty-looking young man, with stomnatitis, chiefly about the gunms, which were spongy and tended to bleed readily. The tongue was much coated, and there was fIetor ex ore. The tonsils appeared normal, and the lymphatic glands under the jaw and in the neck were very little, if at all, enlarged. Nothing abnormal was discovered in examining the thorax, abdomen and urine. There was no history of the patient having taken mercury or bismuth, and there was no evidence of syphilis. The blood serum (March 18, 1913 ) gave a negative Wassermann reaction for syphilis. On admission the temperature was 102'6°F., pulse 116, and respirations 28 per minute. Fever of an irregular kind persisted till April 2 (see chart), after which the temperature remained low. Repeated examinations of the patient's blood (see Tables A and B) showed progressive anamia with no (or hardly any) signs of hnemopoietic reaction; that is to say, the anmmia was of an " aplastic type."
During the latter part of March a painful swelling developed in the right side of the face, and a sinall necrotic patch was found in the mouth, or rather in the buccal cavity (right side), just outside the lower jaw. This area was incised by my surgical colleague, Dr. E. Michels, on March 25, and a little thin fluid (inflammatory cedema?) escaped from the incision. A small piece of tissue for microscopical examination was removed. The microscopical sections showed striped muscle tissue; most of the muscle-fibres had lost their transverse striation, many of them had a swollen (" varicose ") appearance, and tended to longitudinal splitting; many others had undergone typical hyaline degeneration; in some parts of the sections there was considerable inflammatory cell infiltration; no Gram-positive organisms were found. Some of the patient's blood taken on March 29 was cultivated at the Lister Institute for microbes, but only a few staphylococcic colonies (contaminaation?) grew on the plates. A film of fluid from inside the right cheek (April 1), examined by Dr. J. C. G. Ledingham at the Lister Institute, contained enormous numbers of spirochoetes and some other organisms. After the incision in the cheek (on March 25) the temperature rose higher for three days (once up to 103V6°F.), but then the fever gradually subsided, and there was none after April 2 (see chart). As mouth-washes solutions of peroxide of hydrogen and of chlorate of potassium were used. Fragments of slough came away after the incision, but by April 3 the mouth had healed up, though there was still some induration in the right cheek. This gradually disappeared completely, but the anaemia increased in spite of the improvement in the condition of the mouth. Treatment at first had been directed mainly to the mouth and the general febrile state, but after the blood examination of April 1 (see Table B ) I made an intravenous injection of salvarsan (02 grm.), which was followed by no disagreeable symptoms. After the blood examination of April 5 (see Tables A and B) I made a further intravenous injection of salvarsan (O01 grm.). The blood showed more extreme anaemia, but Pe H likewise signs of very slight myeloid reaction (a feeble attempt at blood regeneration), possibly due to the salvarsan previously injected. On April 10 (see Tables A and B ) the red cell count had risen slightly (to one million in the cubic millimetre of blood), and there were again signs of a very little myeloid reaction (presence of a considerable number of polychromatophilic megalocytes). On that date I gave another intravenous injection of salvarsan (0 2 grm.). There was at that time hardly any induration remaining in the patient's right cheek, and he could open his mouth fairly well. On April 19 I gave a fourth intravenous injection of salvarsan (0 2 grm.). But the blood examination of that date (see Tables A and B ) showed a diminution of the red cells (880,000 per cubic millimetre of blood), and, unfortunately, practically no signs of blood regeneration. No further salvarsan was given. The condition of the mouth had long been apparently quite healthy again, but the patient was complaining of some difficulty in hearing, and on April 21 an ophthalmoscopic examination (Dr. R. Gruber) showed neuro-retinitis with retinal heemorrhages in both eyes. From April 19 there was a good deal of vomiting, and this soon became the most urgent symlptom, and led to great difficulty in feeding him. On April 29 (see Tables  A and B ) the erythrocyte count was the same as on April 19, but the white cells had increased from 1,850 to 3,500 per cubic millimaetre of blood, and there were again definite signs of an attempt, though a very feeble attempt, at blood regeneration. There were no signs of any spinal cord disease. The knee-jerks, Achilles-jerks, and plantar reflexes were normal.
On May 5 the patient conmplained of abdominal pain and then developed dyspnoea. In spite of stimulants, inhalation of oxygen, &c., he died in the evening, after an illness of ten weeks (dating the commencement from February 24). The last specimen of urine showed a trace of albumin; no acetone. The pulse, which from the day of admission had been nearly always over 100 per minute, was 124 on the morning of the last day. The patient had had no fever since April 2.
NECROPSY AND MICROSCOPICAL EXAMINATION.
The body and the viscera were very pale. In the brain (weight 55 oz.) nothing abnormal was found. The heart (weight 14 oz.) showed a little hypertrophy of the left ventricle; fatty " tigering " was noticeable under the endocardium. At the apices of both lungs there was old fibrosis, with spots of calcification; both lungs were cedematous; the right pleura was adherent. The peritoneum appeared healthy. The liver weighed 48 oz., and appeared somewhat browner than usual, but of normal consistence. The gall-bladder contained dark bile; there were no gall-stones. Microscopically the sectionsof the liver gave a well-marked "Prussian blue reaction" for the presence of free iron (treated with dilute hydrochloric acid and potassium ferro-cyanide), but otherwise showed nothing abnormal. The* spleen was small, weighing only 2j oz. and measuring 31 by 21 by 1 in.
Microscopically, the sections gave a decided "Prussian blue reaction" for the presence of free iron; there was a good deal of pigment
The left humerus and the right femur sawn through longitudinally-to show the macroscopic appearance of the bone-marrow. deposit; the trabecule had an atrophic appearance, being poor in nuclei.
In the kidneys (weight together 12 oz.) there was, by macroscopic and mnicroscopic examination, no evidence of nephritis, or of fibrosis, or of any disease. A minute suprarenal " rest " (microscopical examination), about the size of half a very small flattened pea, was adherent to the cortex of one kidney. The pancreas, macroscopically and microscopically, showed nothing abnormal. The suprarenal glands, thyroid gland, urinary bladder and testes appeared healthy. Practically no remains of the thymus were seen. The mesenteric and other abdomninal lymphatic glands were not enlarged; they were rather pale, and none of them were red in colour (as they have sometimes been observed to be in leukammic and other cases); nor were any lymphatic glands elsewhere obviously enlarged. Microscopic sections of a mesenteric lymph gland and of one from close to the aorta showed nothing abnormal. No malignant or other tumour was found anywhere. Nothing special was noted in the alimentary canal; no ulceration; no intestinal worms. Microscopic sections of the stomach, the small intestine (ileum), and the large intestine (from near the coacum) showed no sign of disease. The left humerus and the right femur were removed from the body and sawn through longitudinally. The bone-marrow was almost entirely of the pale yellow fat kind (see figure) , but the sawn surface of the upper end in both bones had a slight reddish-brown tinge (as if a little haemopoiesis had been going on there); in the diaphysis-marrow there were a few red spots (notably in the humerus). Microscopic examination of the bone-marrow from a part of the right femur where macroscopically there appeared to be some blood formation going on, showed fatty tissue, with groups of cells interspersed between the fat vesicles, representing the haemopoietic elements. The bones of a person in the equilibrium of perfect health, without any special call on his haemopoietic functions, would, I suppose, have contained far more active bloodforming tissue than the bones of this man did, upon whom such an urgent demand for new blood cells was being made. In specially stained sections (May-Griinwald and Giemsa stains) it is evident that, apart from the fat cells and erythrocytes nearly all the cells are erythroblasts, though a large proportion of them consist of a nucleus (resembling that of a normoblast) with hardly any visible cytoplasm surrounding it. Some of them are megaloblasts; and many of them have polychromatophilic or basophilic cytoplasm. Besides these erythroblasts there is a fair sprinkling of mononuclear eosinophilic cells, which I suppose represent the myelocyte series, though their nuclei are not unlike those of the erythroblasts. Here and there megakaryocytes are seen.
I have to thank all those who have assisted me in the study of the present case, particularly Dr. Bauch and Dr. W. Solmitz, at the German Hospital; Dr. G. R. Ward, for his kind reports on the blood films, and for references to the literature of the subject; and Dr. J. C. G. Ledingham and Mr. S. G. Shattock for help in regard to microscopical examinations.
REMARKS.
The chief points of the case may be summed up as follows; A young man, who had previously enjoyed apparently fair health, though he had (as the necropsy showed) formerly had a slight tuberculous affection of the apices of the lungs, suddenly contracted some kind of microbic infection of the mouth, showing itself by gingival stomatitis, a phlegmonous induration of the right cheek, and considerable pyrexia. From all this he completely recovered, but with the onset of the mouth disease there was associated a grave form of anaemia, which proved rapidly progressive, and, in spite of the improvement in his mouth condition, ended fatally in ten weeks from the apparent onset. This anaemia differed from typical so-called "pernicious anaemia," and from grave secondary anaemias, in its being much more pernicious and much more rapidly fatal. Blood examinations showed the almost complete absence of any " megaloblastic reaction," and of the bloodregenerative changes, generally so much dreaded as a characteristic sign of the presence of pernicious or of grave secondary anaemias. In the present case poikilocytosis, anisocytosis and polychromatophilia were absent or only slightly marked, even when the total number of erythrocytes fell to below one million in the cubic millimetre of blood. There was never decided megalocytosis, and still less was there any megaloblastic reaction such as is characteristic in pernicious anaemia; in fact, there were few megalocytes, and nucleated red cells (erythroblasts) were almost completely absent. The colour index of the red cells varied greatly (from about I to 1), but it was usually much lower than 1 instead of being higher than 1, as it would probably often be in characteristic cases of pernicious anaemia. Simultaneously with the fall in the red cells there was likewise a great reduction in the number of the white cells (leucopenia), which were only about 2,000, instead of the normal 5,000 to 8,000, in the cubic millimetre of blood. Of the white cells the lymphocytes were least affected, and all the differential counts of white cells showed a decided relative lymphocytosis, but this was only relative, for the total lymphocytes numbered only 814 to 1,550 in the cubic millimetre of blood, instead of the normal average-namely, about 1,400 to 2,000. The white cells particularly reduced in number were those derived from the bone-marrow, notably the polymorphonuclear neutrophiles, which at one count numbered about 1,000, instead of the normal 4,000 to 6,000, in the cubic millimetre of blood. The quantity of blood platelets was decidedly diminished below the normal standard. The clot which forms in the watery blood from cases like the present one is said by French observers not to retract normally, but I did not test this in the present case.
The main features of the disease are accounted for as those of an anoernia due to blood destruction, almost entirely unaccompanied by conservative blood-regenerative changes on the part of the hbemopoietic tissue of the bone-marrow. The condition may therefore justly be termned, as it is termed, "acute aplastic aneimia." Whether the very slight signs of regenerative haemopoietic reaction observed in the present case were induced by the salvarsan injections or not it is impossible to say. Genuine examples of acute aplastic anemia are probably invariably rapidly fatal like the present one, but conditions of chronic aplastic anaemia, characterized by a variable chronic anaemia with deficient signs of blood regeneration, likewise exist, which belong to a different category.
One suggestion is that cases of acute aplastic anaimia like the present one are due to the initial infection being of a peculiar nature, the resulting toxins in the blood having the power to more or less completely paralyse or destroy the haemopoietic functions of the boneinarrow. But the initial infection need apparently not always be a severe one, and it can obviously be argued that the severity and peculiar fatal character of acute aplastic angemia is due to some preceding, though possibly hitherto latent, peculiarity of the affected person, a peculiarity nmanifesting itself by the inability of his haemopoietic bonemarrow to react efficiently in response to even moderately urgent demands on it. Be that as it nmay, whether the condition is due to some exceedingly virulent septic infection or to some unknown and rare infection (which has the power of paralysing or destroying the haemopoietic functions of the infected individual), or is due to any idiosyncrasy or a temporary or chronic peculiarity (deficiency in haemopoietic response) on the part of the affected individual, the clinical features of a case of " acute aplastic anaemia " are sufficiently striking to give it a place by itself amongst the rarest diseases or symptomcomplexes of the blood and blood-forming apparatus. This rapidly fatal kind of " aplastic anaemia " mnight well be termed "Aplastikaemia."' On the other hand, the chronic form of aplastic
The terms " Aplastichaemia," " Hypoplastichaemia," " Hyperplastichaemia," &c., would be more correct, but if one were to adopt such spelling one would be compelled to write leuchaemia instead of leuksemia, and the medical authors who write "leuchnemia" are decidedly in the minority. anmmia to which I have already alluded might be called " Hypoplastikiemia," since it is really a chronic hypoplastic anaemia, due to congenital or acquired inability of the haemopoietic tissues (under normal or slightly pathological conditions) to maintain the normal standard of blood quality (blood equilibrium); in other words, the haemopoietic tissues in such chronic cases give a deficient regenerative response to normal and pathological stimuli.' Other anaemic cases of various kinds showing the ordinary characteristics of blood regeneration (cases of " plastic " anaemia as opposed to " aplastic " or " hypoplastic " anaemia) can, of course, be divided into groups which might, by the same method -of nomenclature, be headed " Orthoplastikeemia " and " Metaplastikemia." Ordinary "pernicious anmmia " with so-called " megaloblastic reaction" of the bone-marrow furnishes characteristic examples of " Metaplastikaemia," whilst simple anamia caused by haemorrhage and showing signs of normal blood regeneration supplies us with the standard types of "Orthoplastikaemia." These conditions of " aplastikeemia," " hypoplastikmmia," &c., may furthermore be contrasted to a state of what might be termed temporary or permanent " hyperplastikeemia," including cases of erythraemia2 (polycythaemia rubra) and some cases of erythrocytosis (secondary polycythetmia rubra), in which the haemopoietic response of the bone-marrow to normal and pathological stimuli is excessive.
It is, of course, obvious that the conditions of aplastikeemia and hypoplastikamnia which I have discussed must be thoroughly distinguished from conditions of hypoplastikaemia occurring as terminal I To this condition of cbronic aplastic anlemia, or hypoplastikaemia, certain conditions of quiescent " compensated" anlemia may be contrasted-conditions met with when more or less of the original cause (whatever it may be) of the anlemia persists, though the actual oligocythoemia is no longer present, having been overcome or " neutralized " by a compensatory hbemopoietic response on the part of the bone-marrow. Thus, in certain patients with chronic enlargement of the spleen, who have shown all the signs of splenic anaemia, the oligocythaemia may (with or without special treatment) disappear, having been " neutralized " by the haemopoietic reaction on the part of the bone-marrow, though the splenomegaly and leucopenia persist. The prognosis in such cases requires to be diligently worked out. Will a condition of Banti's disease, with (splenogenic) cirrhosis of the liver and ascites, ultimately develop or not? Ought splenectomy to be attempted in all such early cases or not, before the patient's general health has suffered severely? In the intervals between attacks (exacerbations) of pernicious anemia the oligocythoemia may more or less disappear, though some poikilocytosis, anisocytosis (or megalocytosis), and polychromatophilia, may remain, giving rise to a blood-picture which H. R. Hurter has designated as one of " compensated pernicious aniemia." phenomiena in various diseases and due to exhaustion of the hAa?mopoietic functions of the bone-marrow, whether such exhaustion be or be not associated with the post-mortem finding of definite anatomical (so-called) " gelatinous " or " mucoid " degeneration of the bone-marrow.'
Note.-As the hbemopoietic mechanism in the bone-marrow does not in reality come to a perfectly complete standstill, some critics on nomenclature might object to the term " aplastic " as applied to any cases. In deference to such critics, cases of " acute aplastic anaemia " might be termed " acute hypoplastic anaemia," whilst cases of " chronic aplastic anaemia " would naturally be distinguished as " chronic hypoplastic anoemia." One might then speak of a state of acute or chronic) hypoplastikaemia, but not of aplastikoemia.-F.P.W.
Dr. WV. E. WALLER said that Dr. Parkes Weber's paper had been of particular interest to him as he had recently had the opportunity of observing two cases of grave anaemia in which the marrow reaction was defective. Both these cases were under Dr. Rolleston's care at St. George's Hospital, and Dr. Rolleston had very kindly given him permission to mention them. During the preceding ten years, out of a series of eighteen cases of pernicious anaemia who had died in St. George's Hospital whilst under observation, in these two only was the marrow defect prominent. The first case occurred in a male patient, aged 19, and the course of the disease was about three months, the chief symptom being progressive weakness. On admission on October 26, 1913, he was well nourished, the spleen was palpably enlarged, and hsemorrhages were limited to the retina. The blood examination showed 1,408,000 red cells, a colour index of 0 89, and a total of 2,760 white cells, of which 26 per cent. were polymorphonuclears, 72 per cent. lymphocytes, and the remaining 1 per cent. eosinophiles and large mononuclears. The red cells showed slight poikilocytosis, but no polychromatophilia, and no nucleated forms were present. On November 14 the red cells had fallen to 832,000 and the white cells to 1,020, of which 16 per cent. were polymorphonuclears and 84 per cent. lymphocytes. He died on November 16. The autopsy showed the usual fatty changes associated with grave anemias. The rib-marrow was scanty, chiefly localized about the angles, and had a normal appearance, whilst that of the sternum and diaphysis of the femur was reddish-brown and very fluid. The microscopical character was the same in each case, a fairly well marked leukoblastic reaction but very little erythroblastic reaction. The spleen, liver, and kidneys gave Perle's test for free iron, and in addition the liver showed slight cirrhosis with a unilobular distribution. There was no trace of leuka'mic infiltration. The second case was a male patient, aged 42, and the duration of the condition was about five months. He was admitted in January, 1914, in the last stages and only lived for ten days, during which period one blood examination was made. This showed 860,000 red cells, a colour index of 1.5, and 5,200 white cells, of which 24 per cent. were poly-morphonuclears and 75 per cent. lymphocytes. There was some poikilocytosis, whilst some normoblasts were present. The autopsy in this case showed that the rib-marrow was red, plentiful, with a well-marked megaloblastic reaction, whilst that from the femur was markedly aplastic, mostly fatty, and with a few minute red foci in which active blood formation was proceeding. Although there was some effort at regeneration in this case, nevertheless the clinical course and post-mortemr appearances suggested a grave haemopoietic defect, A Pedunculated Intra-bronchial Tumour (Sarcoma) causing Bronchiectasis. By J. A. BRAXTON HICKS, M.D. E. H., AGED 33, complained of cough, profuse expectoration, and occasional blood-spitting. Her family and personal history were unimportant, there being no history of tuberculosis or cancer in her immediate relatives. At the age of 20 she became a nurse at the Cheyne Hospital, Chelsea, and she had to leave there in 1900 on account of a "severe attack of annemia." She next becam-ae a school nurse under the Poor Law Authorities at Parsons Green, Sutton and Hanwell. At Parsons Green she had a transient attack of pleurisy; at Hanwell she had her first attack of haemoptysis. She then left off nursing, and became first an out-patient and then an in-patient of the Mount Vernon Hospital, and later entered the Hampstead and Northwood Sanatorium. During this time she had had numerous slight attacks of hemoptysis, but while at Northwood she had such a severe attack that her life was despaired of, but she eventually recovered. In 1902 she was for a while a private patient of Dr. F. T. Hebb, to whom I am indebted for the notes of the early stages of her illness. Her condition for the next eight years was variable, but slowly downhill, and in May, 1910, she was admitted to the Westminster Hospital, under the care of Dr. R. G. Hebb, to whom I am much indebted for permission to publish the case.
On admission she was thin and pale. The skin was moist; the legs cedematous, and the fingers "clubbed." Both knee-joints were much swollen and slightly painful. The temperature varied between 96°and 990 F. daily. She had repeated fits of coughing, with copious expectoration of purulent sputum. This sputum contained streptococci, pneumococci and Micrococcus catarrhalis, but tubercle bacilli were not found after the most thorough search. It is worthy of note here that tubercl9
